The present investigation tested whether an enhanced smoking cessation program produced higher cessation rates for participants than for controls. Participants in the enhanced intervention condition received in-person motivational counseling with health feedback, a tailored internet-based program, and nicotine patch. Participants in the control group received a smoking cessation self-help manual and nicotine patch. This randomized controlled trial was conducted at a 4-year university with a student body of 32,000. Five hundred-nine students who smoked ≥1 cigarette daily were individually randomized into the enhanced intervention and control groups. Over a 3-month period, participants in the enhanced intervention condition attended two personal sessions with smoking cessation counselors. Participants in both conditions were reassessed for smoking status 12 months post-baseline. Multivariate logistic regression techniques were used to analyze the data using the intent to treat approach. Results indicated that the odds of smoking cessation were 2 times larger for the enhanced intervention group than controls (odds ratio = 2.3, 95%, confidence interval = 1.3, 3.9, P < .01). This study begins to fill research gaps regarding college students and smoking cessation. Suggestions for future advancements in smoking cessation interventions for college students are provided.
Introduction
Tobacco-related disease in the United States is attributed to 443,000 deaths annually. Annual economic losses associated with smoking exceed $193 billion [1] . Thirty-eight hundred adolescents experiment with cigarette smoking each day [2] . Estimates indicate that 1 in 5 may gradually become established adult smokers [3] . Evidence from case control studies indicated that the majority of tobacco-related attributable risk of disease could be prevented if adult smokers quit before age 30 [4] . Tobacco cessation efforts for young adults have not been addressed as extensively as for adolescents and more mature adults [5] . There are two levels of daily cigarette use among those in the 18-24-year-old age segment. For those enrolled in college, the daily prevalence for cigarette use is 7.6% and for those entering the workforce full time the prevalence is 14.8% [6] . Young adults attending college are faced with new possibilities and academic pressures [7] . Unhealthy behaviors such as smoking and heavy alcohol use can be initiated and increased [8] . Because colleges are organized locations with concentrated young adult populations, campuses offer opportunities for increasing the reach of evidence-based smoking cessation interventions.
Clinical approaches have been used to assist student smokers to quit smoking in colleges and universities [5] . A review of previous studies yielded investigations with short follow-up periods and potentially too few participants for powering evaluations [7, [9] [10] [11] . Modest results on smoking cessation outcomes among college students have been achieved. A campus-based randomized controlled trial using an on-line college student magazine that incorporated tobacco cessation advice was reported. From a high engagement perspective, participants were adherent in logging into the study website as directed for 20 sessions [12] . An inclusion criterion for joining the study was that one had to smoke ≥1 cigarette in a month, allowing occasional smokers to be study eligible, a group that is challenging to recruit. Participants in the intervention group were more likely to report abstinence for a 30-day period than controls. Quitting for 30 days among those who smoke one cigarette a month may not be as difficult as for those with daily consumption [13] . Further research impact was decreased because of the potential for contamination since intervention participants may have simultaneously joined a separate smoking cessation cash prize competition [12] . Improvements are needed to produce successful interventions and facilitate the delivery of smoking cessation services to young adults [14] .
The primary aim for Project SUCCESS involved assessing whether the smoking cessation program that combined in-person motivational counseling with health feedback, a tailored internet-based program, and nicotine patch in the enhanced intervention (EI) increased rates of smoking cessation greater than standard-care (SC), which consisted of a smoking cessation self-help manual and nicotine patch at 12-month followup.
Methods

Study Design
Participants and Procedures.
College students were recruited at a state funded university that was not a tobaccofree campus. Over 32,000 undergraduate and graduate students attended the predominately commuter university located in the southwestern United States. This study took place on the campus setting and the internet (with a technology component). The MD Anderson Cancer Center Institutional Review Board approved the investigation protocol. Project SUCCESS was advertised through flyers in campus halls, newsletters, e-mail, and during presentations in classes. Outreach recruitment strategies by study personnel involved appearing at residence halls, school registration areas, and social functions. Smoking cessation counselors contacted interested participants by telephone and e-mail messaging to screen candidates for eligibility. Inclusion criteria included being aged 18 to 35 years, enrolled students, a current smoker who smoked ≥1 cigarette per day for at least 6 months, being able to read English, and having access to internet and telephone. Exclusion criteria included those who had a close friend or relative in the study, using tobacco products other than cigarettes, those enrolled in other smoking cessation programs, those who could not use nicotine replacement therapy, those using other quitting aid therapies not supplied by the study, and those who were dependent on recreational drugs. Informed consent was obtained. The simple randomization sequence was generated by a statistical software package. Participants were recruited from February 1, 2005 to July 12, 2006. Participants were modestly incentivized with $10 campus bookstore gift cards distributed after engaging in individual study activities. At baseline participants from both study groups met with their assigned counselors and salivary cotinine testing was performed to confirm smoking status (NicAlert saliva testing kit) [15] . At baseline, all study participants were required to test positive for cotinine. Nicotine replacement therapy was offered to participants if students smoked ≥5 cigarettes daily. At 3-months and 12-months after recruitment counselors met with participants.
Group Condition: Standard
Care. For this study, we used the term "standard care" in reference to the control group. Standard care (SC) participants completed questionnaires assessing demographics and standard tobacco-related concerns at the first session. Participants received a smoking cessation self-help written material from the National Cancer Institute. At two subsequent in-person visits, 1page handouts extracted from the same self-help material were distributed to SC participants. In these sessions (≤5 minutes), the counselor provided minimal counseling, and no persuasive communication or assistance to participants. If participants raised questions, the counselor answered questions and directed participants to the appropriate section in the written materials.
Group Condition: Enhanced
Intervention. The EI group received multicomponent interventions designed to increase participants' perceptions of vulnerability to the harms of smoking and increase self-efficacy and skills for ability to quit. Smoking cessation counselors assisted participants in reevaluating smoking and setting goals for reductions in smoking behaviors. The length of sessions ranged from 30 to 60 minutes. This condition was modeled after our previous tobacco intervention research among college students [16, 17] .
(1) Expert Computer Software System. This system was developed for SUCCESS, allowing systematic delivery of the intervention. The expert system handled participant scheduling, data collection, and processing. The computer screen allowed counselors to view results and facilitated consistent delivery of individual plans based on the participants' responses and stage of change for smoking cessation. Personalized newsletters were printed and distributed to inform participants about scores for their respiratory health parameters compared to nonsmokers.
(2) Theoretical Basis and Motivational Interviewing. Obtaining input from the transtheoretical model, one of the most widely used behavior change theories, we drew upon its concepts to attempt to activate an individual's progress toward smoking cessation. The transtheoretical model of health behavior change was conceptualized to explain how smokers progress toward cessation [18] . According to the stages of change component of the model, progress toward cessation is grouped into five stages: precontemplation, contemplation, preparation, action, and maintenance. The precontemplation stage is a state where a smoker does not intend to quit. The contemplation stage is consistent with a smoker considering a desire to quit or need to change but makes no actual effort. Preparation is a stage where one is planning to quit smoking in the next month and had made a quit attempt in the past 12 months. In action, the person successfully quits for 6 months; in maintenance sustained smoking cessation is observed.
Motivational interviewing (MI) is described as a "clientcentered, directive method for enhancing intrinsic motivation to change by exploring and resolving ambivalence." [19] The client's interests are the primary focus as the counselor's strategies help individuals move toward change [19] . These techniques were applied by counselors in the EI group during the health feedback and in-person counseling. These motivational enhancements and health feedback were designed to sensitize smokers about the negative health effects of smoking.
(3) Health Feedback. In the EI group, physical measurements, exhaled carbon monoxide, and lung function assessed by spirometry were tested and results immediately reviewed among participants. The Micro CO respiratory monitor (Micro Direct, Lewiston, ME) was used to measure the parts per million CO to air and percentage of carboxyhemoglobin. Carbon monoxide levels of eight parts per million or higher were used as the reference value to indicate current smoking [20] . Counselors tested lung function among participants with a spirometer (SpiroCard; QRS, Minneapolis, MN). Using measured forced expiratory volume at one second, the expert system computed the lung age [21] . Lung age was determined by comparing the smoker's spirometry results to referent values for the lung conditions of nonsmokers of the same age, gender and height [22, 23] . Smokers were given feedback that their lungs were normal if the lung age was less than or equal to the chronological age. Smokers tend to score higher for lung age than chronological age. Further, counselors reviewed and conveyed the significance of respiratory symptoms (self-reported), smoking history, and presence of preexisting asthma and bronchitis.
(4) Web-Based Booster Sessions. Computer and internet access was universal on campus permitting EI participants access to the intervention website. Between sessions 1 and 2, five computer-based booster sessions were delivered online and accessed by participants actively logging on to the SUCCESS website. In addition, participants were urged to visit the web module, to obtain assistance with coping with triggers for smoking use of the nicotine replacement therapy, and achieving abstinence. The program and website were designed to serve as convenient resources when participants encountered difficulty in achieving cessation. Resources on the internet site remained available to participants over the 12-month study period.
Counselor Training.
In regards to smoking cessation counselor training, prior to participant recruitment, the two EI counselors attended a 2-day motivational interviewing workshop at the Baylor College of Medicine. The counselor training was designed to teach and enhance skills for counselors for encouraging smokers to achieve behavior changes. Additionally, counselors were trained to provide personalized feedback about the adverse consequences of smoking. Proper conduct of spirometry was taught with instructions from a course approved by the National Institute for Occupational Safety and Health. Also, counselors were trained to measure both salivary cotinine and carbon monoxide. Counselors practiced with volunteers and received feedback before working with study participants.
Measures.
The baseline survey asked about participant demographics. We report on those participant characteristics used in the analysis of outcomes (see Table 1 ). The Center for Epidemiologic Studies Depression (CES-D) scale was administered to screen for depressive symptoms [24] . The time frame for report of the depressive symptoms was past week. Using standard scales from smoking cessation studies, the survey items captured the following: number of years smoked cigarettes, cigarettes smoked per day, decisions for smoking [25] , self-efficacy/temptation, processes of change [26] , quitting history, methods used to try to quit, reasons for relapse, tobacco craving, withdrawal symptoms [27] , and temptations to smoke [28] . Using an American Thoracic Society standard questionnaire, participants were asked about frequency of cough, phlegm, shortness of breath, chest pain, and fatigue [23] . Follow-up surveys asked about tobacco use and abstinence, methods used for quitting, completed the Fagerstrom Test for Nicotine Dependence (FTND) [29] , respiratory symptoms assessment [23] , and reasons for relapses.
Results
Baseline Characteristics.
A total of 509 participants were recruited. For the overall sample, the mean age was 23.8 ± 4.0 years (see Table 2 ). Approximately half of participants were male (52.7%). The majority were Caucasian (70.5%). For alcohol use, about 18% reported their alcohol consumption as heavy or frequent. The majority consumed alcohol moderately or rarely with only about 9% abstaining from alcohol. The assessment of depressive symptomatology indicated that half scored high for depressive symptoms. For smoking-related characteristics, the majority of participants indicated that they were seriously thinking of quitting in the next 30 days (i.e., the preparation stage of change for smoking cessation). Forty-one percent were thinking about quitting within the next 6 months (contemplation). Six percent reported that they were not seriously thinking about quitting smoking (precontemplation). Eleven percent reported becoming regular daily smokers in the past 6 to 12 months. The majority had been smoking 5 years or more. Fifty-four percent smoked half a pack or less daily. In regards to nicotine dependence (FTND), over twothirds reported low to very low nicotine dependence. The data about the frequency of respiratory symptoms were reported previously [30] . With one exception (the EI group was comprised of slightly more smokers consuming 6 to 10 cigarettes regularly), results indicated the groups were balanced statistically. 
Noncompleters
Completers versus Noncompleters at 12-Month Followup.
At 12-month followup, the study retention rate was 46% (236 of 509 enrolled). We compared completers and noncompleters on baseline demographic characteristics, smokingrelated variables, depression and alcohol and drug use.
Females were significantly more likely to complete the study than males, χ 2 (1, N = 509) = 5.6, P = .02. Hispanics were more likely to be noncompleters compared to non-Hispanics, χ 2 (1, N = 509) = 1.2, P = .03. No differences between noncompleters and completers were found for the following: use of alcohol, depressive symptoms, and other smoking-related characteristics.
Baseline Group Differences by Condition.
A total of 236 students completed the 12-month assessment with 158 in the EI group and 78 in the SC group. As followed from baseline, with the exception of there being slightly heavier smokers in the EI group, no baseline group differences were found in the subsample that completed the final survey for demographic characteristics, smoking-related variables, or alcohol use (Table 3) .
Abstinence at 12-Month Followup and Biochemical
Validation. We preferred that quitters produced a salivary cotinine value ≤5 ng/mL to validate nonsmoking status. Forty-six of 79 (58%) at the 12-month assessment who reported abstinence produced cotinine samples; 100% of these samples were negative for cotinine. Challenges in meeting with participants at the final assessment to obtain salivary samples compelled waiving biochemical validation for those who could not provide samples. We decided to use self-reported abstinence in the final analysis. The proportion of participants who were abstinent at 12-month followup was compared between EI and SC groups. Logistic regression models were used to test for an overall treatment group difference. Abstinence (yes versus no) was regressed onto treatment group variable (EI versus SC). Selected covariates for the final model included age, gender, ethnicity, baseline FTND, frequency of alcohol use, and presence of depressive symptoms. The regression coefficient associated with the treatment group variable in this analysis represents the overall log odds of being abstinent in the EI group relative to the SC group at 12-month followup controlling for the covariates. To test for an overall treatment group difference, the likelihood ratio test was used to examine whether the difference between the EI and SC groups is statistically and numerically significant. Of the 509 students recruited at baseline, 236 completed the final assessment, 158 in EI and 78 in SC. At 12-month followup, 79 (33.5%) of the final sample quit smoking. There were a total of 153 noncompleters in SC (66%) and 120 in EI (43%) (Figure 1 ). Noncompleters did not differ between EI and SC for demographic variables, smoking-related variables, and presence of depressive symptoms or frequency of alcohol intake. Twenty percent of participants were quitters in the EI group compared to 10% in the SC group, (P < .01) (odds ratio = 2.3, 95%, confidence interval = 1.3, 3.9, P < .01).
Discussion
The present study reports on the outcomes of Project SUCCESS. This was a randomized controlled trial testing the cessation rates achieved for a smoking cessation program. In this study, the intervention consisted of combined inperson motivational counseling with health feedback, and a tailored internet-based program. The cessation rates for the intervention were compared to those for the controls. The odds of smoking cessation were 2 times larger for the EI group than SC. Cessation rates reported from Project SUCCESS from both groups are higher than the 8.2% for 18 to 24-year-olds in the National Health Interview Survey [31] .
No differences were detected between participant characteristics for noncompleters and those who were retained. At no time did participants indicate they dropped because of dissatisfaction with the program. Attrition from smoking cessation trials and clinical trials in general is frequent and a challenge for researchers [32] . For Project SUCCESS, when asked about reasons for dropping, the majority of participants cited they were too busy and had time conflicts. For the EI participants, perhaps attending the 30-to 60-minute counseling sessions was considered burdensome. Another reason for attrition could have been related to participants feeling uncomfortable when discussing ambivalence about making smoking cessation attempts. If participants decided that they were not going to make a quit attempt, participants might have left the study without explanation to avoid embarrassment when informing the counselor. Participants in the control group may have decided to leave the study because being in the control group was perceived to be of limited benefit. The results of screening for depression and alcohol use provided some indication that addressing underlying depression and problematic alcohol use may be a possibility for fortifying future interventions. Another smoking cessation study reported using two methods for retaining participants-reminders on the refrigerator and a telephone call from the study principal investigator [33] . Neither method was effective in retaining participants. More research is needed in optimizing participant retention.
The program was designed to facilitate interested smokers in the EI group to advance in the stages of change toward cessation. It is reasonable to assume that motivation for smoking cessation fades over time, the frequency of relapse increases, and this diverts attention from cessation. For those interested in starting a smoking cessation program on the college campus, the greatest expenses to anticipate will be personnel costs. The salaries for the smoking cessation counselors will depend on criteria set for counselor preparation and credentials.
Notwithstanding behavioral interventions, individuals in smoke-free environments are more likely to quit. Conversely, Project SUCCESS was conducted on a campus where smoking outdoors is allowed and cigarettes were sold on campus. One way to facilitate the successful adoption of tobaccofree policy on campus is to offer on-site smoking cessation services [34] . Project SUCCESS is a step toward achieving the goal of having effective and sustainable smoking cessation programs on campus.
Project SUCCESS has contributed to the research gap regarding smoking cessation among college students. The method for participant recruitment of 509 eligible daily smokers who attended at least one session of the study was a strength as well as the randomized study design. Greater retention was found for those engaged in the active study condition, indicating that personal health feedback was relevant for some individuals and interaction with study staff assisted with retention. The recruitment methods described in this study may help future researchers. The greatest weakness of the study pertained to attrition which can reduce power to detect intervention effectiveness. Misclassification bias was another concern since the analysis was based on a portion of participants' self-report of cessation and may not be accurate. We have focused attention on 8 ISRN Public Health incorporating modules for alleviating depressive symptoms and managing problematic alcohol use into our web-based smoking cessation interventions for college students. We are actively encouraging tobacco-free policies on campus, and joining forces with other groups interested in college health. A planned intervention component includes integrating regular physical activity into cessation programs. A window of opportunity exists for delivering smoking cessation content on social networking sites and by mobile devices, attracting participants and increasing retention among young populations.
